The criteria for a clinical diagnosis of Sjogren's syndrome remain controversial and vary widely from study to study. With respect to the oral component it is considered necessary to use some form of objective test, but many of those available are not suitable for use in a busy clinical situation. The purpose of this study was to evaluate a simple method for measuring the whole unstimulated salivary flow.
of those available are not suitable for use in a busy clinical situation. The purpose of this study was to evaluate a simple method for measuring the whole unstimulated salivary flow. Twenty five patients with Sjogren's syndrome, 69 young control subjects, 20 age matched normal older control subjects and 20 patients with rheumatoid arthritis without Sjogren's syndrome had their salivary flows measured. Whole unstimulated salivary flows in the young control subjects were higher than in all other groups. Patients with primary Sjogren's syndrome had lower flows than either the older controls or the rheumatoid patients. Among the patients with Sjogren's syndrome 52% had a flow of 0-1 ml/min or less compared with only 8% of age matched controls. The positive predictive value of this low flow was 81%. It is concluded that whole unstimulated salivary flows of 0-1 ml/min or less are highly specific for xerostomia. When interpreted in the context of all the clinical findings whole unstimulated salivary flows are useful for diagnosing the oral component of Sjogren's syndrome.
The criteria for a clinical diagnosis of Sjogren's syndrome remain controversial and vary widely from study to study.' Some workers maintain that the diagnosis can only be made on the basis of objective tests2 whereas others also accept subjective symptoms. 3 The former approach has the advantage, often required in research projects, of objectivity but it is inflexible and if a test fails or is refused a diagnosis cannot be made. The latter approach is more applicable to the real clinical situation but has the disadvantage that symptoms may be due to causes other than Sjogren's syndrome.
For a diagnosis of the oral component of mm2 of gland), but one patient refused biopsy and another had no focal infiltrates. In these two patients, however, the stimulated parotid flow was low enough (<0 5 ml/min) to establish the diagnosis.7 Seventeen patients had secondary Sjogren's syndrome with rheumatoid arthritis and all had a dry mouth. In eight patients the oral component was confirmed on the basis of a positive result on a labial gland biopsy sample. In a further three patients a low parotid flow was considered consistent with the diagnosis. In the remaining six patients the oral component could not be confirmed, but 
Thirteen of the patients with Sjogren's syndrome also had their stimulated parotid flows measured. This was carried out at a separate visit and had initially been our method of choice. Stimulated parotid flows were measured by applying a Lashley cannula over the duct of one parotid gland with gentle suction from a syringe. The stimulus was a drop of lemon juice applied to the tongue about once a minute throughout a 10 minute collection period. Salivary flow was expressed as ml/min/ gland.
The 69 subjects in the young control group also had their whole stimulated salivary flow measured. Saliva was collected by spitting for 10 minutes while chewing on a block of paraffin wax.
STATISTICAL ANALYSIS
Comparisons between groups were performed using a Mann Whitney U test and correlations between parameters were tested by regression analysis. Specificity, sensitivity, and predictive values were calculated using standard methods described by Miller.'0
Results
The results are summarised in tables 1 and 2 and the figure. There was great variability in the whole unstimulated salivary flows between individuals but there were a number ofsignificant differences between groups. The young control group had a mean (SD) unstimulated salivary flow of 0 53 (0 3 ml/min, which was significantly greater than any of the other groups (p<0001 compared with the older group and the rheumatoid controls; p<0 0001 compared with patients with primary and secondary Sjogren's syn- drome. The old group had a mean (SD) flow of 0 3 (0 25) ml/min, which did not differ from the group with rheumatoid arthritis or from the patients with secondary Sjogren's syndrome. The positive focal scores on a labial gland biopsy sample also had a lower mean (SD) flow (0-16 (0 2)) but it did not differ significantly from the flow in patients without positive results on a biopsy sample (0-23 (0-2)). Using regression analyses there were no correlations between unstimulated flows and focus score, stimulated parotid flows, or duration of disease. There was, however, a significant correlation in the young control group between whole stimulated and whole unstimulated flows (r2=021l1; p<00001). Also, when the data for all three control groups were pooled, there was a significant correlation between whole unstimulated salivary flow and age (n=109; r2=0 197; p<0000l).
The data for individual flows were further analysed by calculating the proportions of patients with a positive test when the criteria for positive was either 0-2 ml/min or less, or 0 1 ml/min or less. In the young control group only three subjects (4%) had whole unstimulated salivary flows less than 0-2 ml/min and one (1-4%) had a flow less than 01I ml/min. The values for the young control group were not used in the calculation of specificity and sensitivity because the data were not matched for age with the patients with Sjogren's syndrome.
In the age matched groups the older control group contained nine subjects (45%) with whole unstimulated salivary flows less than 0-2 ml/min and three (15%) with values less than 0-1 ml/min. The rheumatoid group had nine patients (45%) with a flow less than 0-2 ml/min but none less than 0 I ml/min. Among the patients with Sjogren's syndrome 18 of 25 (72%) had a flow of 0-2 ml/min or less and 13 (52%) 0 1 ml/min or less. Six of eight (75%) of the group with primary Sjogren's syndrome and nine of 14 (64%) of the patients with a positive focus score had a flow of 0 I ml/min or less. The sensitivity, specificity, and positive predictive values of the test for the two levels of positive results are given in table 3. It is controversial as to whether salivary flow decreases with age but the divergence ofopinions appears to be due to the various sources of saliva and methods of collection. Previous studies have shown age has no effect on the flow of either stimulated or unstimulated parotid saliva,'4 or stimulated whole saliva.'5 16 The results of this study, however, confirm previous reports that whole unstimulated salivary flow decreases with age.""'8 As the major contribution to the saliva content of the mouth and the comfort of the oral mucosa is from the constant unstimulated salivary flow, these findings almost certainly explain why a number of elderly subjects have a dry mouth and why whole unstimulated flows correlate with symptoms. The same subjects may have no difficulty eating because the stimulated parotid flow may remain normal.
This study has shown that a whole unstimulated flow of 0 1 ml/min or less is highly specific for symptomatic xerostomia associated with Sjogren's syndrome. As a diagnostic test for the oral component of Sjogren's syndrome salivary flow is useful if drugs are excluded as a cause and the results are interpreted in the context of the full clinical setting. For a patient with unequivocal rheumatoid arthritis and a dry mouth, the presence of a salivary flow of less than 0 I ml/min is probably sufficient to establish a diagnosis of secondary Sjogren's syndrome. The diagnosis of primary Sjogren's syndrome is often more difficult and requires the unequivocal presence of the oral and ocular signs. In these instances salivary flow provides a useful and rapid screening test but a labial gland biopsy sample should also be taken to confirm the presence of lesions within the glands.
